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A<D£.&ft®^&<&i&^> ^*5:|nJ±-rS^600 nmfr^llOO nmtf) 

iUX.. A©£#FWC$K^8U ^^$:InlJl-rS^600 nm^e>1100 nm<Z> 
^ ISH^SClt^^^^-^^^^ ^R635 nmfr^llOO nm(Z>$SB<Z>&itX*;i/^ 
^380 nm*>P>780 nm^ T*tf> ^m^^X*;!/^-©^ %JSUn?&»K 

MX. A<D&ftftmzm<mmV. & l &jl*fa±-*Z>W.^M nm*M!>1100 nmtf) 
fgB<D&fJ:n*;i^-£$(*fU S&R635 nm2)Mbll00 nmtf)igH<Z>ifcJ»X*;i/3f 
-TbV l^«380 nm^P>780 nm£ X'<D -srm^^©X*;i/^-©15 »K 
*©} l £-gj#^'R£&£&V^ C I E 1 9 6 OUC S&mm±lCj3VZ>. ^(D^SU 

m^m(D^m<Dmi^MMm^^o>\t-m (duv) ^±o.om^t-fe5, ^<z> 

in^> ACD^ttftSBlC^K^gb, ^*$:^_h-rS^600 nm^HOO nm(D 

im^., A©£#I*I^^<^^ ft&#fclSLb"rS«:R600 nm^e>1100 nm© 
IS BGSjfc&i'X*;!/^- ^635 nmfre> 1100 nmtf>fgH<Z>2fttifX*;i/3f 

-tf, ^380 nm^P>780 nm^T*©-5rm^^©X^;i/^-©15 %£A_t^&»J, 
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A<Z>£ttPW-^<^U ^^S:r^±-r^>^600 nm^llOO nm© 
mm<DMM^^J\y^r~^M.ML. M^635 nmfrbllOO nm(Z)|gH(Z)®CJWx^;i/^ 
— nm^e>780 nmi; T©^^^:R^©X*;i/3f-(Z>15 %J£U:*e*>y, 

^■0>3fc<fe#*'&£:&£>&V^ CIE19 6OUCSfeI0±fCfi^S, -e©of^ 
«««©^a!©JSR#ii[»«l*^e>©tt"rtl (duv) tf±0.0mftT*2bZ>. *<D 

&ft_k-T£M:R600 nm^P>1100 nm<Z>fgH©ifcttX fcjfctif-t SflgfESiA 

AO^ttPWC^K^jgU &5®;d£l»Lhi-£?&;R600 nm^llOO nm©^H 

fa±?Z>WL-&600 nm^kllOO nm©&H©ifc*f:n*;V3f- ^1 £ £4#$t £ "T 

=&IoI±^" 5$&;R635 nm^P>1100 nm(£fgB©JfciJx*71;3r-# % ^^380 nm}&>£>7 

$:IqI±^*S?S^635 nm^&HOO nm(DggB(Z>iifcSifX*;i/3r-#, $&;R380 nm^P>7 
80 nm£T*©^m$^©X*;i/^-©15 %a±X*2bZ> ZL H f Sfbfcifc 

[f^i2] HSft;*'^ Ml/ A©£#FWc^<*ijgu &sg;*J 

£fa±"r&&;g635 nm^P>1100 nm<Z)$gH<Z);6fc&fX *&;R380 nm^P>7 
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fc^C I E 1 9 6 0 UC S&^0JLlC;J3tt£> ^©T^lftS^'fe&^frftlt 
mSft^e><Z)tt-f*i (duv) ^±0.01»feSIi:5:M^tSlMM 

[1^13] h;i/©e>*>> A©£#rt«IH-se<Mk, Aft* 

$:FnI_h'rS^635 nm^^HOO ratBttHOiM*^*^--*^ i&:R380 nm^e>7 
^ V ^CIE 1 9 6 0 UCSfe^0_tlC;J3#5, l^m^:S^®&&®M#StI* 

ttjw^&ott-rti (duv) ^±o.om^T'fes^i:S:^i:-rsm^st«^> 

80 nm£T*tf>^m^R^©:n*;i^-<Z>15 XfiJLb-e&lK ^©^fe^^il & 

j&vnc i e i 9 6 o uc s-fe^HJiicisns, -e©-5rm^*^©feS©M^i* 

M^f,©lifti (duv) ^±0.omftT'fe5r^l:#ti:tSMrtMTO 

S:lRlJl-rSMS700 nmfr^llOO mMDi&m&tfcM^* fr*-*^ S&S380 nm;fre>7 
^ ^V>C I E 1 9 6 OUC S-fe^SJtlCi3^'5>, ^0) ^Wt&&&<»&g.V>%<fo1&& 

mso^e>©te-f*x (a u v) ^±o.oi»s>sz:t5:^i:tsi«i7> 

6 ] ^^600nm^e>1100 nmODfSHOifctt^*^^-- 

^§£1*5 <fce>£ agar u jEi^^hoo M^f,2.5 ^nKD^H©^^*^^- 

^^eOOnm^^llOO nm©|gHO}Kit^^^^-^y^^^ v% " 

Ht*gl 7] &mttffilZ.&^t> ««635Mi^e>1100 nm©&H(Z>ifcS*8!g 
#0.1 W/in 2 ^^^*;, fro^llOO nm^e>2.5 /t mO|5HOS5cSJmS*^^63 
5nm^e,1100 nm<Z>®H©Sfe£fB&g#«fc *J /J>£ V^afetfX*/!/^- 
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£ -t Z> MM x * ;i/ 3r - mM 

[f^l 8] &fliiif®&C£V>T, St:R635nmaMbll00 nm©$SB<D£fctJH&g 
#0.1 W/i 2 ^±tfetJ, ^0^1100 nm^P>2.5 Atm©^ffl©S(lifm^^S63 
5nm^P>1100 nm(D^H©SclifMS^<k U /Jv£ V^ttX*;i/=?- £;&nx.T, «T£ii£ 

[flS^^l 9] ttflBfitlBJCfc^T, M*635nm^P>1100 nm©fgB©i&tifflgS 
#0.1 W/B 2 J^_tT?fey, #feilBfe*&fc*J<Z>i£:R635 m#&1100 nmtf)$gHtf>;6fr 
jfx*;!/^— #0. 001 W/lmJS/Lt-£&»J, &£1100 i»#tg>2.5 # mOD$gH<Z)ifctJ 
X*;i/3r-#?&^635 nm#£>1100 nn<Z)igH©$ciJx*;t/3r- J: *J/J\S <> ■£© 

[aM&B2 0] «JRStflffK£V*T, ^^635n B ^P>1100 nn<D&m<DMttffl&. 
#0.1 W/^JSLbT*^ #&iRJ3fc*&fcU<Z>S£:R635 nm#£>1100 nm<Z)ggHtf>;6fc 
tfai^;i/^-^0. 001 W/lmJgJUh-e&tK ?&;R1100 nm#£2.5 a mtf>f&H<Z>ifcW 
X*/I/dF-#ifcR635 nm#£>1100 nmCD&B© jfc£fx* ;i/=¥- J: U < , #0 

[0*^2 1] S^UBIC^T, ^^635nm^P>1100 nm©$SB©£fcl«g 
#0.1 W/» 2 J£U:T?& l .K #&8Bfc*&fcy<Z>$&:R635 nm#P>1100 nm<DfgH©ifc 
fjfX*;i/3f-#0. 001 W/lmJgJUb-e&U, i&gll00 nm#P>2.5 # m©fSBtf>;6fctJ 
X*;i/3f-#l&;R635 nm#P>1100 nm(0«Sffl©ScMx^;i/^f- <i: U /hS <, HISS 

m^^m^ (cie) 1 9 6 o uc s&mm±izistfz>, ^<D^U^^^<D^m 
<Dm<bik$iWi2frfr*>(D&-?ti (duv) #±o.omftT*&*K f®!MTt© 

[f^2 2] ^^600nm^e>1100 nm©f§B©ifcl*X*>n/3f- ££#ftg|Si:: 
St^-frSJ^CMtifU #O$£;Rll00 nm#£>2.5 mtf)|gH©;6&afX* ^3r~ 
#$&^600nm#P>1100 nm©*gffl©ifci«fx#;i/3r- «k U ^Zl £lC«fc U> £ft 

mffivmw • r«i± : &ii^<5rfc$:#^i:'rs^lifx^;i/^-flg^So 

[f#]|2 3] ^MftfMtC^V^T, ffi.M635nmfrb!100 nm<Dmm<DMttW&m 
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#0.1 W/m 2 J^_LT*^> l J. #O$^Rll00 nm#e>2.5 n m(Z)|SH©^lif0>^*^^63 
5nm#£ll00 nm©&B<»aNlM# £ *J/hS VxJMJx*/!/^- ^^IC^ 

[fM2 4] ^TO^IC^T, $&;R635nm# £1100 nm<D$Zm<Dtfc$im&. 
#0.1 W/m 2 J^±-e^> U, jfrotft^HOO nm#P>2.5 Mm©«gatf>ifc*ffl&g#i&S63 
5nm#P>1100 luitiDflfHOftttiftfttf «fc >J /.hS V^ifctfx*/!/^- iCiQK-T, nfftift 

^ [§M2 5] ^MI*®tC^V>T, M^635nm#P>1100 nm(Z)^H©SS:*fMS 

#0.1 W/» 2 £Un***J, #eMW3fe*&fcy©8t*635 nm#P>1100 nm©$SH©ifc 
|*X*/l/3f — #0. 001 W/lmJ£JUh-e3£> 1 ;, ^^1100 nm#e>2.5 /* m©fSH<DifctJ 
X*;i/3f-#i&:R635 nm#P>1100 nm©&H©i&I*X*;i/^- <fc U /Jn£ < , ^tf> 

[f|]|2 6] &M*flHc£VAT, 8kR635nm#P>1100 Tm<Dffim<Dtt$tMg. 
#0.1 W/m 2 J£*_h-??&y> #&$l3fc*&fcy 0>?&:R635 nm#£>1100 nm©«gffl©SC 
ft;c*;i/^-#0. 001 W/lmJ£JLt*£&y, ^^1100 nm#£>2.5 a* m©$gH<Z>^yfcr 
x;^;^3 ^ -#^2fc:g635 nm#P>1100 nmCD&B^ifciifX*;!/^- «fc D /hS < , #o 

[§^2 7] ttllRIJlfiKlfcV^T, jft«635n«7^e>1100 i»CD«BH©ift#R8S 
#0.1 W/« 2 JK±T?*y> #ttiM3fe**fey©atS635 nm#e>1100 na<Z)46H<Z>ft 
JtfX*/l/3f-#0. 001 W/lmJ£U:^&U, 2&S1100 nm#P>2.5 ^ m(Z)^H©^[fif 
X*;i/^-#^S635 nm#P>1100 nintf)&H(D&&fX*;i/^-£ y/^S <, 

(CIE) 1 9 6 OUCSM0±^^^S> -e©wr««««<Z)feiS 
©M#*»«l»^&©tt*r*l (duv) #±0.01J£*pgT*&U. f©Ilf^TT*© 

8 — 2 i (D^-mmzmMoyt&MJi&o 
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Mi 8 — 2 l m^*i2McfB^<z>ftflg&f;&&o 

[|f#^3 2] iMtSWA^feSZlfcS:MfcLfciMl 8-2 

[»^3 3] mm? s*ft*«t) L < ttffiiiT'fes z: i: 
Mi 8 — 2 i m>-r*i;fric!B«©3teJ$iif#&o 

£1100 nm©«6H©^f^lHSlC^'r-5«tl*ac^;i/^-S:^-r«>S[m^>^ , o 

[|M3 5] • Jt5i$-&Sfli^lC«StlS, &S600 raft* 

£1100 n«©<eH©5fefrft»lCtft38*rSiJC»a:*-n/^--»CiD^.T, 

[M3 6] 5fe#flMI«:j||«'- «3ta*Sffl^lC«S*l<5, 
fcy©?&R635 nm^e>1100 nm<Dffim<Z>ffl.M^* - #0. 001 W/lmj£JLtT&£ 

»J <Z>$;g635 nm^^HOO nmCDfSHCD^iJa:*;!^-^. 001 W/lmj£jLtT*& *j 

£ l J 0>i£;R635 nm^e>1100 nm©ggB<Z>2*Mx*;i/3f-#0. 001 W/lmj£Ui-e& U 
, MSiM^M^ (CIE) 19 6OUCSM0±CfeW5> ^-tf) 
©feM©H^SCIif®li^^e)©«-rti (duv) #±0.01J^ftT*&£:i: 

;i/3r-fCfcV>T> &&600 nm^P>1100 nm©fSH(D£ttl*3g|$lC^g-t S^ftM^* 



ffilE^ 5 ! 1 1 1-3078056 




11-12663 



9 



^^1100 nm^P,2.5 n n(D^M<DWL%$^* ;V^r-**l«SaM^600 
nmfre>1100 nm©^H©Sclifx^;i/^- <fc »J /Jn£ Zl t £#C«5 > 7 

a 

£1100 nm©|gH©^l^lfPC^'t^^*f^*^^r-^iD^^- 
JftjtX*/I/3 c --S:ifcWU ^1100 nm*M?>2.5 # mO^fflCDKtW^^^^r-^ta 

^ U 0>8fcS635 nm^e>1100 nm<Z>^H©JfcttX*;i/3r-#0. 001 W/lmJ£A_kT?& *J 

, 1^^1100 no^e>2.5 Atm^lSH©^!*^*^^-*^^ 635 m»**&H00 nm® 

fcU©?^S635 nmfrP>1100 nm©«gffl<DS[|«fX^;i/dr-^0. 001 W/lmJgUl-e& »J 
. ^^-e&V^-fe&^L, ^SHOO nrafr£2.5 m<£>&Htf>Jfctif:n* /l/3r- 
^635 nmfrkllOO nm©|gffl<Z)#^:n*;^- «fc *J/Js$ ^31 £ £ £ ^ £ 3&« 

^ fcU<Z)^S635 nm^PjllOO rm<D$&m<Dtk$iX.* ft*? — #0. 001 W/lmJ£U:T?& *J 
, KlgSITO^M^ (CIE) 1 9 6 OUC S&mm±lZ&VZ>. ^O'vtWfc-g®, 

(D^mco^nMmui^^cDit-m u u v) #±o.oijs*ftT*&iK tg^noo n 

* /i/ 3r - «fc y /h 3 v a z £ £ £ -r * Scm 9 > ^"c 

[fM4 4] £ttttt&£l£& • *ff*t£i*r£JB&^£*lS. i&S600 nmfr 
£1100 nm^^H^^^Cmjgt-^^tif^^^^-^^-t-S^St^^^^ 



gdji^^^-SrSfiif-r^ziiiicj: ymfjift triors ifc&**«fci-<&£3fe» 
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£: *J 0>i&:g635 nm^e>1100 nm©^ffl©S(l*X^;i/^f-^0. 001 W/lm£*_h-e&£ 
fe*;<0^635 nm^bllOO nm©^H©S(l*X^;i/^-^0. 001 W/lm£A _L-??& *; 
fcU©?SS635 nm^e>1100 nm©|gH©Sfelif3:^;i/^r-^0. 001 W/lm£UlT*& »J 

ffll8UM^M# (c I E) 19 6 ouc sfe^HJiicfe^^, ^©nrmi&S^ 
©feS^H^Wfli®*^®^^ (duv) ^±o.oij^we^>s^^$:#^i: 

;i/3?-{CfcV>T, M^600 nm^P>1100 rm<Df$m<0£-fafa%MZ-^M"$' ^M-St^* 
Jl^r-ZJiV. ^^1100 nm^ej2.5 ^m©fSH©SC*fX^;i/^r-^tafH?^^600 

nm^^noo nm(D|gBB©S^#^x^;l/^--J;»;/^Sv^zli:$:#^[^:•r€>m^^ft«^ 

e>noo nm©igfflcD^#:wspicm3S*rsMftfac^;i/^--icinix.T, Hrm?K^© 

#ftifX*;i/3 : --£:ifctJb, ^^1100 nm^e>2.5 /tm^H^J&X^^r-tffir 
fBi&«600 nm^e>1100 nmomm&l&tt^***- <fc U /.hS < . M^Sr^^ 

£ 'J <Di2fc;g635 nm^P>1100 nm(Dmm<Dtktt^* K*r-W. 001 W/lm^J:T*^> U 
SfoRllOO nm^e>2.5 n mCD|gffl©]6J(|Jx^ #&;S635 nmfr P> 1100 nm© 

£»;©i&«635 nm^e>1100 nm<DtSH©j&S*3:*;t,:?--#0. 001 W/lm£*_h^&y 
^^•e^V^feSr^b, ^^1100 nm^e>2.5 fi m(D^MO)W.M^^ A/^f-f^W. 
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£U©i&:5635 nm^P>1100 nmtf>f6B©ifctJ :n*;i/3f- #0. 001 W/ln»J£U:T*& U 

HigtflgfE^H^ (cie) i 9 6 o uc s&^BUiicfctts, -e©nrm^*^ 

©•feS^^fls^m^^bCDli-r^ (duv) #±0.01J£*P>3T*&y, tft*1100 n 
m^e>2.5 M«n©fSH©&l^*>N/^-#i&;R635 nm^^HOO nm(D&H<Z>;6fc|*:n 
* <fc y /h $ V^ Z. £. Z&WL £ *t & ^Mm^ > 7. 

# tc£v*T, ^^600 nm^e>1100 nmCDfgHG^ttPWC^t-r SiJclJ^:* 

IS^HOO nm^f>2.5 /tt m©^H©ScJ^f^:*^^-^ButatgS600 
iimjb>£>1100 nm©|SH©S(lt3i*;i/^-- J: *J/h^V>r Sr#^t*r^a^«^ 0 
[f^5 5] ±fc LT^rtaSJC^-tS^S600 nm^e>1100 nm©^ffl 

[113^5 6] S&R600 nm*M^1100 nm©&ffl(Z>ifctJx* ;b3f- £$t!*t*£ 
5 6 f2«<Z)^mSif^So 



[i^6 0] $ftS£ja«-«»«-^€:»fe-r*K:i&il*^»1t*A*#S©« 
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[0 0 0 1] 

[0 0 0 2] 
[t&5fc<Z>i£ffi] 

, ^ M/*M#*l?*l/T^£. £©IB*fcJ:AIBI©*ftE>t% K **ft£ 

[0 0 0 3] 

£ » ic ffltt £ ft £#«8fB £ **gpfr e> {Eii T* £ £ r £ K ft 5 

o 

[0 0 0 4] 

dtUCggLT, iE^CDWBfcT?, «W©NK (NaturalKiller) mm 
^B7-43 rtSfSgp^CD^^^^-T^- K3fe«at#N K Affile X.&-t&Wlz^> 

^T&feMl 1997) „ 



1 0 
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[0 0 0 5] 

o 

9 [0 0 0 6] 

mmzm^fc. sir. ^©t^ic^T^s,, 

[0 0 0 7] 

^fc^affc^tflM^ (J£TF> flgfUift I R + T R) teB$S«3£lc J: Uffrfcb 
£Rfr<?£:«>, f&SBa^*«m^ (I L) &l&mWU-7 4 fr* (TR) 

o 7&^mm^^^mmyt (sir. wfd km«aj£^i&i*&-£frflg 

200;i/ ^ X il & <fc O IC b 
[0 0 0 8] 

ZL©ffi»> B#X!i£M& (J I S) Z9110 Tfig^^j iCfcV^T. M^IC 

fgHic&&o mmyti r+trm^f Lt&wvmz-i*. m^ftizmmL 

[0 0 0 9] 
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[0 0 10] 



SAME 
SttJhIE 

NKsmiafStt 



-ft 



1. 4±2. 0 
-I. 6±3. 5 

0. 1±3. 2 
- 30±17 
-I. 6±0. 7 
-4. 2±1. 9 



mv&ti L+TR 

-3- 6±l. 5 
-3. 8±3. 1 
-3. 5±1. 7 
- 44±14 
-1. 6±0. 7 
-2. 5±1.7 



[&/#] 
[mmHg] 
[mmllg] 
[p g/m 1 ] 
Ue/d 1] 
[%] 



[0 0 11] 

ttfcjMirffe-e^&fcteT b iipy^rFi/t'J i l + t r as 

«fcrJf0W^FL©v%-rti : bimSt&^T*<£Tb, mSBftl L + TR0S9«)t 
FLJ:»Jtifcf*»-ett»S^ «fcU*£<<gTbfc 0 Jllltt»3^^/-A/«ftttflS 
W%I L + TRfecfct^^^FLCDVA-rtLfelgSttf^T^Tb, JBEfl&I L + T 
R fclflJt F L 1 1 fiT©** S ttftJ^o fe. N K0j&?S13l|gtt, RS 

m%l L + TRJ3«fc^M^^FL©V>i*tl : fol@Slu^T*(£Tb, HREafe I L + T 
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[0 0 12] 



[0 0 13] 
[0014] 

^^T'feS. "T J I SZ 9 1 1 OlCfc^e^^-f ^ilgt'O^IIMS© 

«illt750-'i500^/^^(Z)|ffJgil±<oBRiKi:^*^Sl3^**.. ft^Mt-tt 

*l&%»©T*ti:fcV\. Bf&«^li, flaW^I L + TR©*J*Mn?S>».K 63 

g&V*. 1100 nm^e>2.5 /t m©|SH©:^ifc&f tC «fc o T£ C 
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[0 0 15] 

mm t>m& b £ e> £ -t s m] 

[0 0 16] 

^ £U:tf>ifcS*X* ;i/^-^^^600nm^e>1100 nm£>fSB(Z>ifcS*X#;i/3r-- <t U *>'J S 
[0 0 17] 

£fcj&t*X*;i/^-MI*#&^&oT, IMMStCfc^T. $ft*635n«;fr&110 
0 MOjBH^lMJflBfttfO.l W/« 2 JgJLfe»*.K ^oSt^llOO nH&&2.5 /*m©«g 
H©^IJM^*^^635nin7bM^1100 nm(D«SH©S(tif^^<fc *>/hS V*iMtx*;b 

_b £ tt -6 d £ & 4* & £ "t 2> - 
[0 0 18] 

MMI^O.l W/m 2 JgA_ht$>U, frOtlfcRllOO 'na#i'g>2.5 nKD&HOScMSS 
#M«635nmfre>1100 nmOggB©^^^ <fc U V^&fX JCiD^T 

[0 0 19] 

*fc3"feM»*«S*e»oT, &Mt*®lC;J3^T, M^635nm^e>1100 nm0^H© 
fltftHI&KtfO.l W/« 2 JSUn?&*.K J£ffiW#*&fcy©«*635 nm^P>1100 nm© 
<6H©iMtX*;i/3f-#0. 001 W/lmJ^±T?*>*J. 8**1100 nmfrP>2.5 /im©& 
H©Scl*X^;P^r-^?g^635 nm^e>1100 nm©fgffl<Z>ifc&fX*;i/3f- <fc »J /.hS 
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